Starting from ERPT model, the paper decomposes RMB nominal effective exchange rate published in BIS into level and volatility, and analyzes the pass-through effects of RMB nominal effective exchange rate into import price from level and volatility under GARCH model. The conclusions are that, the pass-through effect of RMB nominal effective exchange rate to the level of import price is not complete, and the volatility of RMB nominal effective exchange rate has a negative impact on the volatility of import price and also has a time lag. Error correction mechanism shows that it needs about 8 months for import price to return to a balanced level after the changes of exchange rate.
of foreign trade enterprise. The change of exchange rate has impacts on domestic inflation and economic situation through different ways. Firstly it directly affects import price, which is the first stage of pass-through of exchange rate to price, then has indirect effects on other prices. For example, exchange rate changes make the price of imported raw materials changes, which lead to changes in the production cost of domestic manufacturers, and ultimately affect the producer price index, consumer price index, etc.
The traditional theory of exchange rate is based on purchasing power parity, so in the law of one price, the exchange rate transmission is complete. In practice, however, the exchange rate pass-through effect is not constant, but changes with time. In 1990s, many countries had experienced currency devaluation, but the economy of many industrialized countries did not seem to response, which prompted people to study on the stability of the pass-through effect of exchange rate to the price and the reasons why exchange rate pass-through effect declined universally and persistently [1] [2] [3] . As far as monetary policy is concerned, low exchange rate pass-through effect indicates that exchange rate fluctuations may lead to a lower expenditure-switching effect of domestic monetary policy. As a consequence, monetary policy effectiveness is greater for adjusting the domestic economy, and the independence of macro-economic regulation is easy to achieve, and it is more conducive to control inflation. On the contrary, high exchange rate pass through effect means that the autonomy of monetary policy is low. Therefore, a comprehensive study of the impact of exchange rate on the domestic economy and pass-through effect of exchange rate to the import price is essential.
The rest of the paper is organized as follows: Section 2 provides a summary of the recent literature; Section 3 builds the framework of the model; Section 4 discusses the empirical strategy; Section 5 concludes.
Review of the Literature
The discussion on the reasons of incomplete exchange rate pass-through tended to analyze the micro factors in the early period. Krugman [4] proposed "pricing to market". Hooper and Mann [5] studied the impacts of makeups on the exchange rate pass-through. Other micro factors such as incomplete product substitution [6] , price stickiness and valuation currency [7] [8], also affected exchange rate pass-through. After 1990s, some scholars from the macro perspective discussed incomplete exchange rate pass-through. Taylor [9] suggested that the low inflation environment was the cause of the decline in exchange rate pass through effect. Empirical studies on the level of industrialization from the perspective of industrialization of Gagnon and Ihrig [10] , Choudri and Hakura [11] and Frankel, David and Shang-Jin Wei [12] confirmed the conclusion of Taylor (2000) . Based on the verification of Taylor (2000) , Campa and Goldberg [13] also showed that changes of the structure of domestic imports were also an impact factor on the exchange rate pass-through.
The domestic research on exchange rate pass-through effect began from 2000.
Based on the existing model of foreign theoretical and empirical model, a large number of researches pointed out the incomplete exchange rate pass-through and RMB exchange rate pass through effect coefficient is small. Bu Yongxiang [14] discussed the pass-through effect of RMB exchange rate to the domestic price level, and got the conclusion that the producer price is affected more than the retail price index. Bi Yujiang [15] suggested, compared to the consumer price index and producer price index, the impact of exchange rate fluctuations on the import prices is the weakest, the reason of which may be the existence of a large number of intermediate goods in the process of import. Based on the cost plus model, Xu Wei and Fu Xiongguang [16] showed that the domestic inflation environment and the import structure may be the factors that influence RMB nominal effective exchange rate pass-through to the import price. Huang Manying and Gao Zhicun [17] [20] .
Up to now, though there are a large number of researches on the RMB exchange rate pass-through effects, most studies [16] [20] [21] [22] [23] have not considered the level and volatility of exchange rate pass-through effects to import price. Compared with the previous researches, the innovation of this paper lies in research methods; the prominent characteristics of which are decomposing the nominal effective exchange rate of RMB into average level and volatility, and nesting GARCH model and error correction model to investigate the RMB nominal effective exchange rate pass-through effect to import prices.
Theoretical Framework
The micro-foundations of pricing behavior by exporters are a useful starting point for understanding the dynamics of exchange rate pass through to import prices. The import price for any country j, m p is a transformation of the export price of that country's trading partners x p , using the exchange rate (domestic currency per unit foreign currency) E:
Using lowercase letters to reflect logarithms, we get:
The export prices are a markup ( x mkup ) over exporter marginal costs, that is:
we rewrite Equation (2): 
Then we allow markups to have both an industry specific fixed effect and a component that is sensitive to macroeconomic conditions, expressed at this point as a function only of the exchange rates for simplicity,
So that import prices are written in general form as follows:
The exchange rate pass-through, defined as the partial elasticity of import price with respect to exchange rate, is 1 β = + Ω . The Equation (7) provides the relationship between import price and exchange rate, the cost of exporters and other control variables (such as domestic GDP and domestic price competition).
We present the arguments of the import price Equation (7) through a log linear regression specification similar to that tested throughout the ERPT literature, namely 
Data Description
There are seven categories of indicator data in this paper. We use a monthly data set for the period January 1993-December 2015 consisting of 264 observations, and all data are converted to base year 2010. More precisely, our empirical analysis uses import prices (imp) obtained from the WIND rather than unit value indices, because import price index measures actual transaction prices of imported goods, and the unit value indices may change just due to a change in quantity without any change in price. The International Monetary Fund (IMF) and the bank for International Settlements (BIS) have announced the effective exchange rate of RMB, but Yin Fusheng, Xia Alin and MoYang [25] suggested that BIS data is more in accordance with the Chinese economy realities, so the nominal effective exchange rate index (neer) provided by BIS is used in the research.
Since there is no direct use of foreign manufacturers cost data series, according to the previous research literature (Pollard and Coughlin, 2003), we regard the world consumer price index (wcpi) from the IMF (IFS).as a proxy for production of foreign manufacturers cost. Domestic Producer's Price for Manufactured Products (ppi) is used to describe the competitive situation of imported products in China, and the data is from the National Bureau of Statistics of China. It's impossible to get monthly GDP data, but we construct a proxy by taking advantage of China Economic Net's reporting of industrial value added, which is similar to previous literature. Finally, we apply GARCH (1, 1) model to get conditional variance of nominal effective exchange rate (var neer).
Unit Roots and Cointegration Tests
We have ADF tests on these seven time series by a seasonally adjusted, and the unit root test results show that, Varneer is stationary at the 1% significance, while the other six time series are non-stationary at the 5% significance. Thus we take the first difference of these six variables, and eliminate non-stationary features (Table 1) . According to cointegration equation, in the long run, the import price and the RMB nominal effective exchange rate are negatively correlated. AS RMB nominal effective exchange rate appreciate by 1%, import price index fall by 0.57%, which means the exchange rate pass through into import prices is incomplete. Domestic producer prices and import prices showed a positive relationship and long-term change in trend test results show that, as domestic producer prices rise 1%, China's import prices rise 0.037%. This may be because intermediate inputs that have a low degree of domestic substitution account for a large proportion in China's commodity structure of imports. Therefore, when domestic production change growth, demand for imports also increased, thus improving the level of import prices. China's import price is mostly influenced by the foreign production cost, and its influence is more than the exchange rate.
GARCH Estimation
Long-term stable relationship between import prices, nominal effective exchange rate, domestic producer price and foreign production cost is determined. We combine the error correction model (ECM) to study the short-term dynamic relationship between variables. OLS is used to estimate the conditional mean value equation, and the conditional variance is tested by LM ARCH. The results show the residual sequence of the model has an ARCH effect. Since the model introduces the error correction mechanism, we have to choose each variable lag order to estimate parameter, so we refer to the general to specific method of and Hendry [26] , and gradually eliminate the lag period of the variable, to obtain a concise form of model. Estimated results are reported as follows (Table 2) .
Firstly, the impact of RMB nominal effective exchange rate volatility on import prices is delayed, that is to say, if the RMB nominal effective exchange rate volatility increased by 1%, the import price volatility will decline by 2.01 percentage points 3 months later. After adding the proxy variables (gdp) that represent the domestic aggregate demand (model 2), the volatility of the nominal effective exchange rate has a significant effect on the volatility of the import price, and the short-term pass-through effect coefficient increases by 0.57 compared with model 1.
Secondly, Excluding foreign domestic producer price and production cost of two variables (model 3 and model 4), the nominal effective exchange rate passthrough into the import prices becomes significant. This may be due to the collinearity between the nominal effective exchange rate and the foreign production costs or other variables.
Thirdly, Error correction term is negative and statistically significant at the 1% level, which shows the process of RMB nominal effective exchange rate pass-through to import prices has dynamic self-correcting mechanisms by Note: *, **, ***respectively indicates significant at 1%, 5%, 10% level.
short-term volatility adjustment to long-run equilibrium. Error correction coefficient is 0.133, namely, once deviating from the equilibrium level, import prices will be back to a balanced level of 13.3% within a month, and return to the equilibrium level completely within 8 months. Fourthly, the ARCH effect test is carried out again; we remark the square of the residual series has no self-correlation. The sum of ARCH and GARCH coefficients in the model is 0.6665, which indicates conditional variance has strong volatility persistence, and outside information on the impact of exchange rate cannot fully pass to the import price in the short term, which is a gradual process of digestion. Finally, the above results both indicate, the hypothesis that RMB nominal effective exchange rate pass-through to import prices is equal to zero is rejected. It means foreign exporters will not completely price in the currency of the import country. The hypothesis that RMB nominal effective exchange rate pass-through to import prices is complete is also rejected, which shows foreign exporters will not completely apply the method of producer currency pricing, and not transfer the shock of exchange rate to produce prices. The coefficient of the foreign manufacturer's production cost, wcpi, is significantly higher than that of the exchange rate volatility, which shows that the influence of the foreign manufacturer's cost on the import price is stronger than that of the exchange rate.
Concluding Remarks
Starting from the ERPT empirical model employed in the most of the literature, by using error correction mechanism and the GARCH model to examine pass-through effects of RMB nominal effective exchange rate into import prices, especially the impact on import price volatility. The results show that the effect of RMB nominal effective exchange rate on import price volatility is delayed appeared in 3 months later. Impact of information on exchange rate pass to import prices requires a certain period of absorption. The error correction model indicates the pass-through effect of the nominal effective exchange rate to the import prices has a mechanism from short-term fluctuation to long-term equilibrium. Based on the empirical results; this paper draws the following revelation:
Expand the range of RMB exchange rate volatility appropriately and increase the flexibility of the RMB exchange rate. The impact of exchange rate on the volatility of import prices is delayed, and the elasticity is about 20%, which indicates the pass-through effects are low. Namely, the influence of import pricespassing to the domestic price is more limited, so exchange rate volatility in a small scope could promote macroeconomic flexibility. Moreover, after RMB joining SDR, the RMB exchange rate will be more elasticity and flexibility in the case of the general trend of smooth and two-way fluctuations of the RMB exchange rate greatly will become the norm.
It's limited to rely on exchange rate policy to adjust the balance of international payments. The role of devaluation or appreciation of RMB playing in adjusting import and export will not achieve desired effect. Therefore, we cannot take the exchange rate as the starting point, but combined with industrial policy, import and export situation, as well as with the cooperation policy of trading partners, etc. to adjust the balance of payment.
As is Known, GARCH analysis is extended to include asymmetries. Maybe it can provide a fertile ground to study ERPT phenomenon, which is left for future research.
